PDZRhoGEF (residues 712-1081) could act as the sole activator of the Ca 2ϩ sensitization pathway. The underlying hypothesis was that in the absence of other domains that might exert downregulation, the DH/PH fragment should be constitutively active. To test this, a recombinant DH/PH fragment of PDZ-RhoGEF was purified and used in isometric tension measurements using permeabilized rabbit pulmonary artery strips, as described in Experimental Procedures. The presence of the exogenous DH/PH fragment reproducibly resulted in a significant increase in force at constant Ca 2ϩ concentration, pCa 6.7 (16.6 Ϯ 3.3% of the maximal contraction at pCa 4.5) (Figure 1) . Addition of the filtrate of the DH-PH fragment was without effect on force. The addition of U46619, an activator of G␣ 12/13 -coupled thromboxane A2 receptors, caused a further increase in contraction, illustrating that agonist-G protein-coupled receptor activation of the Ca 2ϩ sensitization pathway is intact in this permeabilized muscle preparation. The increase in force was abolished by the Y-27632 Rho-kinase inhibitor at 10 M concentration, suggesting-as expected-a role for Rho-kinase in the activation of Ca 2ϩ sensitization mediated by the DH/PH fragment. reported to date for the isolated DH/PH fragment or the DH domain. Using a fluorimetric assay described in Experimental Procedures, we measured intrinsic nucletion pathway. Indeed, we find that the PDZRhoGEF prootide exchange rates for RhoA, Cdc42, and Rac1, and tein is present in smooth muscle. In this paper, we presthen assessed the acceleration of the reaction in the ent in vitro and in vivo functional studies of the presence of either the isolated DH domain, or of the recombinant DH/PH fragment of PDZRhoGEF, as well intact DH/PH fragment ( Figure 2 , Table 1 ). The rate of as the 2.5 Å resolution crystal structure of its complex exchange increases more than two orders of magnitude with nonprenylated RhoA. The structure reveals the mofor RhoA in the presence of the DH/PH fragment, and lecular details that constitute the basis for the observed only 7-fold for Cdc42. As in the other previously reported crystal structures of similar complexes, the interaction with the DH/PH fragment alters the local structure of the two functionally important switch regions in RhoA, thus stabilizing the nucleotide free form ( Figure 3A) . The structure of RhoA in the complex described here is virtually identical to that described in the Dbs complex . of ‫8.1-6.1ف‬ Å . In contrast, both TIAM1 and Dbs GEFs, from all ␤ strands and the C-terminal helix, among them the completely buried Leu993, Leu995, Leu1026, Leu1059, acting on Rac and RhoA/Cdc42, respectively, deviate significantly with pairwise rms differences above 3 Å and Ile1045. The PDZRhoGEF PH domain is similar in its architecture to the PH module of Dbs, with which it and sequence identity levels of ‫%12ف‬ for TIAM1 and ‫%42ف‬ for Dbs. The closest fit between the DH domains shares ‫%32ف‬ amino acid sequence identity ( Figure 3D ). The superposition of the two domains results in a rootof intersectin and PDZRhoGEF is in the CR1 and CR3 regions. The CR2 region, which is distal to the GTPase mean-square difference of ‫6.1ف‬ Å on 97 C␣ atoms, with the ␤ strands and the C-terminal helix showing the highbinding site, fits marginally less well. Thus, the best fit between the two structures is in the long seat part, while est similarity. A distinctive feature of the PH domain of PDZRhoGEF is an 18-residue insertion in the ␤4 strand, the seatback is slightly rearranged.
The PH domain, like other domains in this family, forms between Leu1005 and Pro1024. This insertion is similar to a special wide (SW) category of ␤-bulges (Chan et an antiparallel ␤ sandwich capped by a short C-terminal ␣-helix (Rebecchi and Scarlata, 1998). The sandwich is al., 1993), except that Pro1024-which is in the ␣R conformation-is an unusual residue at this position. We made up of two, nearly orthogonal, ␤ sheets with four ␤ strands (␤1-␤4) in the first, N-terminal ␤ sheet and were unable to find another insertion of this type among any other PH domains. The resulting bulge in the tertiary three strands (␤5-␤7) in the second ␤ sheet ( Figure 3C) and those of ITSN and PDZ-RhoGEF on the other; it is minal part of the ␣6 rotates away from the body of the DH domain pulling behind the PH domain, so that it bent by ‫021ف‬Њ at position 1240, which makes it comparable-with respect to its effective length-to that of turns away from Rac1 and, consequently, no contacts are seen between the two ( Figure 5B ). In the other three Dbs. The other aspect of the molecular architecture is the rotation of the PH domain around the ␣6 helix. The structures, the PH domain is turned toward the GTPase. In Dbs the rotation of the PH domain and the shorter kink in TIAM1 ␣6 makes the situation unique: the C-ter- Figure 5C ) is similar to Dbs. Interestingly, the structure described here resembles intersectin put forward a general proposal for a mechanism of positive selection of RhoA by GEFs. According to this promore than Dbs, because the length of the ␣6 helix is virtually identical in the two proteins ( Figure 5D ). However, posal Trp58 RhoA is one of the specificity determinants for those GEFs that discriminate between Cdc42, which the PH domain is rotated by ‫62ف‬Њ further toward RhoA compared to intersectin. This is still inadequate to make has Phe in the analogous position, and RhoA. This bulky residue is seen in the Dbs-RhoA structure to be sequesthe ␤3/␤4 loop contact switch 2 of the GTPase, as seen in Dbs and the contacts that the PH domain makes with tered between Leu759 DH and Leu766 
